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Abstract 

We present a rare case of idiopathic ventricular tachycardia arising from the right ventricular 
apex. The electrocardiographic and electrophysiological characteristics of this tachycardia are 
discussed. 

Case Presentation 

A 67-year-old male presented to the emergency department complaining of dizziness. ECG on 
admission showed sustained monomorphic ventricular tachycardia (VT) with LBBB 
morphology, left superior axis and negative QRS concordance in precordial leads (Figure la). 
Electrical cardioversion restored sinus rhythm. Baseline ECG during sinus rhythm was 
unremarkable. Family history was negative for sudden cardiac death. Frequent premature 
ventricular contractions (PVCs) with the same QRS morphology were also recorded. 
Transthoracic echocardiography and coronary angiography ruled out structural heart disease. 
Cardiac magnetic resonance imaging (MRI) did not reveal any right ventricular fatty 
infiltration suggestive of arrhythmogenic ventricular cardiomyopathy/dysplasia (ARVC/D). 



After obtaining an informed consent, an electrophysiological study was carried out, where a 
detailed voltage and activation map was performed using a 3-dimentional electroanatomical 
mapping system (CARTO 3, Biosense Webster, Inc., Diamond Bar, CA, USA). Tachycardia 
was easily reproduced by programmed right ventricular stimulation, particularly after 
isoproterenol infusion. Left ventricular mapping was initially performed using a 4-mm non- 
irrigated tip deflectable catheter (NAVISTAR, Biosense Webster). Activation mapping failed 
to reveal any areas in the left ventricle with early local activation times. Therefore, right 
ventricular mapping was subsequently performed. The earliest site of ventricular activation 
(preceding the onset of the surface QRS by 34 ms) was identified at the apex of the right 
ventricle. Pace-mapping at this location demonstrated a good match (10 of 12 leads) with the 
morphology of the VT (Figure lb). Propagation map revealed a radial spread of activation 
from a discrete region of the right ventricular apex (Figure 2a and b). Right ventricular 
voltage mapping failed to show any low voltage areas suggestive of scar (<1.5mV) (Figure 
2c). The first radiofrequency (RF) energy application (target temperature of 60 °C, 30 W, 60 s) 
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abolished all PVCs. Additional RF applications were delivered at this region in order to ensure 
a long-term success. Programmed right ventricular stimulation, with and without 
ispoproterenol, failed to induce the tachycardia. Six months after the procedure, the patient is 
free from arrhythmias. 




Figure 1: a. ECG tracing during ventricular tachycardia; b. Pace-mapping at right ventricular apex demonstrating 
near 'perfect match' (11 of 12 leads) with the morphology of the tachycardia. 




Figure 2: a and b. Propagation map showing a radial spread of activation arising from a discrete region of the 
right ventricular apex; c. Right ventricular voltage mapping showing the absence of any low voltage areas 
suggestive of scar. 
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Discussion 

Idiopathic right ventricular VTs/PVCs usually display an outflow tract or annular (tricuspid) 
origin [1]. Tada et al. have reported idiopathic VTs/PVCs arising from the tricuspid valve 
exhibit an LBBB morphology with left superior axis and a transition zone beyond V3 [2]. 
Idiopathic VTs/PVCs arising from the right ventricular apex has been rarely described [3,4]. 
Navarrete has reported the first case of idiopathic right ventricular apical VT [3]. In this case, 
an LBBB morphology with left superior axis and a late precordial transition zone (V5-V6) 
during the tachycardia was described [3]. In a recent study, Van Herendael et al. have shown 
that idiopathic right ventricular apical VTs/PVCs display a late precordial transition zone 
(>V6), negative QRS complexes in all inferior leads, and smaller R wave in lead II and S 
wave in lead aVR compared to VTs/PVCs arising from the basal segments or the tricuspid 
valve [4]. 

In our case, VT displayed a negative QRS concordance in precordial leads, which is not 
suggestive for the tachycardia origin. Therefore, both left and right ventricular activation 
mapping was performed. Structural heart disease including ARVC/D was excluded by 
transthoracic echocardiography, coronary angiography and cardiac MRI, while right 
ventricular voltage mapping failed to show any scar regions. A focal mechanism was 
suggested, possibly through triggered activity, since programmed right ventricular stimulation 
under isoproterenol infusion could easily reproduce the arrhythmia. However, an exercise 
stress test that could add more data regarding the arrhythmia mechanism was not performed. 
Right ventricular papillary muscles and/or a moderator band have been proposed as sources of 
triggers for ventricular arrhythmias [2,5]. A Purkinje potential at the successful site of ablation 
at the base of the papillary muscle has been identified in some patients, suggesting that the 
Purkinje fibers might be involved in the arrhythmogenic substrate [5]. However, the right 
ventricular Purkinje network is usually implicated in the genesis of polymorphic ventricular 
tachycardia or ventricular fibrillation [6,7]. 

References 

1. Wilber DJ. Catheter ablation of ventricular tachycardia: two decades of progress. Heart 
Rhythm 2008;5:S59-63. 

2. Tada H, Tadokoro K, Ito S, Naito S, Hashimoto T, Kaseno K, Miyaji K, Sugiyasu A, 
Tsuchiya T, Kutsumi Y, Nogami A, Oshima S, Taniguchi K. Idiopathic ventricular 
arrhythmias originating from the tricuspid annulus: prevalence, electrocardiographic 
characteristics, and results of radiofrequency catheter ablation. Heart Rhythm 2007;4:7-16. 

3. Navarrete A. Idiopathic ventricular tachycardia arising from the right ventricular apex. 
Europace 2008;10:1343-5. 

4. Van Herendael H, Garcia F, Lin D, Riley M, Bala R, Cooper J, Tzou W, Hutchinson MD, 
Verdino R, Gerstenfeld EP, Dixit S, Callans DJ, Tschabrunn CM, Zado ES, Marchlinski FE. 
Idiopathic right ventricular arrhythmias not arising from the outflow tract: prevalence, 
electrocardiographic characteristics, and outcome of catheter ablation. Heart Rhythm 
2011;8:511-8. 

5. Crawford T, Mueller G, Good E, Jongnarangsin K, Chugh A, Pelosi F Jr, Ebinger M, Oral 
H, Morady F, Bogun F. Ventricular arrhythmias originating from papillary muscles in the right 
ventricle. Heart Rhythm 2010;7:725-30. 

6. Scheinman MM. Role of the His-Purkinje system in the genesis of cardiac arrhythmia. 
Heart Rhythm 2009;6:1050-8. 

Indian Pacing and Electrophysiology Journal (ISSN 0972-6292), 13 (2): 80-83 (2013) 



Letsas KP et al, "Idiopathic VT Arising From the Right Ventricular Apex" 83 

7. Haissaguerre M, Shah DC, Ms P, Shoda M, Kautzner J, Arentz T, Kalushe D, Kadish A, 
Griffith M, Gai'ta F, Yamane T, Garrigue S, Hocini M, Clementy J. Role of Purkinje 
conducting system in triggering of idiopathic ventricular fibrillation. Lancet 2002;359:677-8. 



Indian Pacing and Electrophysiology Journal (ISSN 0972-6292), 13 (2): 80-83 (2013) 



